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Free Nicotine Replacement Therapy Programs vs 
Implementing Smoke-Free Workplaces: 
A Cost-Effectiveness Comparison

| Michael K. Ong, MD, PhD, and Stanton A. Glantz, PhDWe compared the cost-
effectiveness of a free nico-
tine replacement therapy
(NRT) program with a state-
wide smoke-free workplace
policy in Minnesota. We
conducted 1-year simula-
tions of costs and benefits.
The number of individuals
who quit smoking and the
quality-adjusted life years
(QALYs) were the measures
of benefits. After 1 year,
a NRT program generated
18 500 quitters at a cost of
$7020 per quitter ($4440 per
QALY), and a smoke-free
workplace policy generated
10 400 quitters at a cost of
$799 per quitter ($506 per
QALY). Smoke-free work-
place policies are about 9
times more cost-effective
per new nonsmoker than
free NRT programs are.
Smoke-free workplace poli-
cies should be a public
health funding priority, even
when the primary goal is
to promote individual smok-
ing cessation. (Am J Public
Health. 2005;95:969–975. doi:
10.2105/AJPH.2004.040667)

INDIVIDUAL SMOKING
cessation is a highly cost-effective
clinical medical intervention for
individual smokers1; nicotine re-
placement therapy (NRT) is a
key element of this approach to
combating nicotine addiction.2

With the exception of telephone
quit lines,3 public health to-
bacco control programs have
generally concentrated on popu-
lation-based approaches, such as
implementing policies that pro-
mote smoke-free workplaces.
Smoke-free workplace policies
not only provide an environ-
ment that encourages smokers
to reduce or stop smoking but
also protect nonsmokers from
the toxins in environmental to-
bacco smoke.4,5 The tobacco in-
dustry orchestrates opposition
to smokefree workplaces6–13;
public health officials counteract
with efforts to implement
smoke-free policies.

There is pressure on public
health professionals to provide
more tobacco control programs
that are directed at individual
smoking-cessation assistance.
This tension was illustrated
dramatically in Minnesota in
2002, when the attorney gen-
eral sued the Minnesota Partner-
ship for Action Against Tobacco
(MPAAT),12,14 a foundation that
was created as part of the settle-
ment of the state’s lawsuit
against the tobacco industry.
The attorney general alleged
that MPAAT was ignoring its
mandate to “offer smoking cessa-
tion opportunities to Minnesota

smokers”15 by encouraging clean
indoor-air policies rather than
providing individual treatment
for smoking cessation.9 As a re-
sult of this lawsuit, MPAAT
scaled back its community-based
environmental-change programs
and replaced them with pro-
grams that focused on individual
cessation.12,14 In England, the en-
tire tobacco control program
funded by the Department of
Health is supporting individual
cessation rather than promoting
environmental change, such as
smoke-free workplaces.16–18

While individual cessation
programs—which should comple-
ment population-based tobacco
control programs—are very cost-
effective compared with other
medical interventions, the ques-
tion remains as to whether indi-
vidual cessation programs are the
best use of public health funds al-
located for tobacco control pro-
grams. We compared the cost-
effectiveness of a free NRT
program versus a statewide
smoke-free workplace campaign
by examining the Minnesota case
study because of its policy rele-
vance. We assumed that a free
NRT program provides only
over-the-counter assistance, such
as the nicotine patch and nico-
tine gum, and not other NRT or
medications that require a pre-
scription, such as bupropion. We
found that a statewide smoke-
free workplace policy was nearly
9 times more cost-effective per
successful quitter generated than
a free NRT program.

METHODS

We first determined the smok-
ing population of Minnesota.
One-year costs, benefits, and
cost-effectiveness ratios were
then simulated for a statewide
free NRT program and a state-
wide smoke-free workplace pol-
icy. Benefits were measured in
both sustained quitters generated
and quality-adjusted life years
(QALYs) gained. We conducted a
sensitivity analysis by analyzing
3 alternative scenarios that var-
ied key assumptions.

Estimation of Minnesota’s
Smoking Population

The US Census estimated
the total Minnesota population
aged 18 years and older to be
3717580 in 2001,19 when Min-
nesota had a smoking prevalence
of 22.2% (n=825000).20

Effectiveness of a Free NRT
Program

We estimated the effective-
ness of a free NRT program by
combining the number of new
individuals likely to use NRT
and the effectiveness of NRT at
smoking cessation to generate
the number of sustained quitters
and the equivalent QALYs
gained after 1 year of a free
NRT program. We first estimated
the number of Minnesotan
smokers who were actively con-
sidering quitting, i.e., those who
were in the contemplative or
preparation stage of change.21

Precontemplative smokers are
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not interested in quitting and are
not likely to request NRT, which
had no significant effect on quit-
ting among this population.22

A 2003 MPAAT survey of Min-
nesotans found that 36% of cur-
rent smokers were precontem-
plators, with the remainder
being either contemplators or
preparers.23 We assumed that
64% (n=528000) of the cur-
rent smokers were ready to
attempt smoking cessation.

Not everyone who is inter-
ested in smoking cessation will
choose to use NRT. The 2003
MPAAT survey found that 80%
of the current smokers who were
interested in quitting would use
NRT if cost were no object23;
however, some individuals cur-
rently choose to pay for NRT.
Thus, we can only describe the
effectiveness of the free NRT op-
tion as the increase in users
when the monetary cost of NRT
to the smoker becomes zero. In
the 2000 National Health Inter-
view Survey, 15% of former and
current smokers used NRT when
they last attempted to quit24; we
used this rate as the baseline
NRT use rate. Thus, the net gain
in NRT users obtained by provid-
ing free NRT would be 68% of
potential quitters (80%×85%),
or 359000 people.

There is no consensus as to
effectiveness of NRT as a cessa-
tion aid among light smokers
(<15 cigarettes/day).25 We there-
fore assumed in our base case
analysis that NRT was not effec-
tive in helping light smokers quit.
The 2000 Behavioral Risk Fac-
tors Surveillance Survey26 esti-
mated that 54.9% of Minnesotan
smokers were moderate to heavy
smokers (≥15 cigarettes/day),
with the rest being light smokers.
Therefore, 197000 of the
359000 new NRT users may
have gained benefit from NRT.

The pooled odds ratio of quit-
ting with NRT over baseline was
1.71.27 Quitting was defined in
these studies as continued cessa-
tion after 6 months for heavy
smokers only. In the studies used
to calculate the pooled odds
ratio, the control group’s average
quit rate was 10.6%. Although
higher than the 2.5% back-
ground quit rate seen among the
general population,28,29 we as-
sumed that a 10.6% quit rate
was a reasonable baseline quit
rate for smokers interested in
quitting and thus used it as our
baseline for individuals who used
NRT. We calculated an additional
7.5% quit rate with NRT use
over baseline. Because cessation
with NRT treatment was defined
as abstinence after a period of 6
months,27 we assumed 2 quit at-
tempts were possible within 1
year and that all initial failed
quitters would try NRT again.
We also assumed a smoking re-
lapse rate of 35%.30,31

On the basis of these assump-
tions, we calculated that after the
implementation of a free NRT
program, 14800 individuals
(197000 individuals×7.5%)
would quit smoking after 6
months, and an additional 13700
([197000–14800]×7.5%) of the
remaining failed quitters would
quit by the end of 1 year. Multi-
plying the sum of these quitters
by a 35% relapse rate resulted in
a total of 18500 quitters gener-
ated after 1 year of a free NRT
program.

We converted the benefits of
quitting into quality-adjusted life
years (QALYs) in accordance
with the existing literature,
which estimates that each sus-
tained quitter generates 1.58
QALYs.28 This estimate of 1.58
QALYs assumes that the average
quitter is aged 45 years and re-
ceives the benefits of 2 QALYs30

that cease after age 65; when a
discount rate of 3% is used, the
result is 1.58 QALYs. The
QALYs cease after 65 years of
age because the benefit of smok-
ing cessation in life expectancy
comes primarily from the pre-
vention of early heart disease.
Discounting also makes accrued
benefits in years after age 65
minimal, so benefits cease
around that age. Individuals who
relapse are assumed to gain no
QALY benefit.

Cost of a Free NRT Program
We used 2002 average

wholesale prices for the most
inexpensive NRTs. For nicotine
gum, we used 2mg nicotine
polacrilex (Rugby); prices were
$40.07 for 108 pieces of this
gum.32 For nicotine patches, we
used the nicotine transdermal
system (Bergen Brunswig); prices
were $44.80 for 14 24-hour
patches.32 We assumed the
slightly lower nicotine content
in the patch did not affect its
smoking cessation effectiveness.
We also assumed that nicotine
patches would be used 2.5 times
more frequently than nicotine
gum on the basis of national
quantity index data after
over-the-counter conversion
of these NRTs.28

The cost of a quit attempt was
calculated as the product cost
multiplied by the recommended
duration of therapy, which was
12 weeks for nicotine gum and
8 weeks for nicotine patches.2

With nicotine gum, the average
consumer used 6 pieces a day
and thus needed 504 pieces, or
5 packages of gum, to complete
therapy, which cost $200.35.
With nicotine patches, the total
cost of therapy for 1 quit at-
tempt was $44.80 multiplied by
four 2-week packages, or
$179.20. With a 2:5 ratio of

gum:patch use, the average cost
of a quit attempt with NRT was
$185.34. This estimate did not
include the costs of administer-
ing a free NRT program, such as
advertising, coordination, or dis-
pensation, or any associated
counseling2 or support through a
telephone quit line.2 We calcu-
lated the total medication cost of
a free NRT program by multiply-
ing the average cost of a NRT
quit attempt with the sum of ini-
tial users plus the number of re-
peat users. This calculation was
similar to the determination of
cessation with a free NRT pro-
gram; we assumed that the free
NRT program could not differen-
tiate between light and heavy
smokers and that both types of
smokers would equally acquire
free NRT. We estimated that
359000 smokers would receive
enough NRT for 1 full quit at-
tempt and that 6 months later
the 344000 remaining smokers
would receive enough NRT for a
second full quit attempt. We
multiplied by the average cost of
a full NRT quit attempt and
found the estimated medication
costs of a free NRT program for
all Minnesotan smokers to be
$130 million.

Effectiveness of a Smoke-
Free Workplace Policy

We used the 2001 Occupa-
tional Employment Statistics
Survey to estimate the number
of Minnesotan indoor workers.33

We then used methodology pub-
lished elsewhere,33,34 and sub-
tracted those individuals who
did not work indoors from the
total 2001 employment (n=
2613000). The excluded indi-
viduals included (1) parking en-
forcement workers, police, and
sheriff’s patrol officers; transit
and railroad police; and crossing
guards; (2) maids and house-



Ong and Glantz | Peer Reviewed | Building Capacity and Evaluating Strategies | 971June 2005, Vol 95, No. 6 | American Journal of Public Health

 BUILDING CAPACITY AND EVALUATING STRATEGIES 

keeping cleaners; pest control
workers; landscapers and
groundskeepers; pesticide han-
dlers, sprayers, and applicators;
and tree trimmers and pruners;
(3) utilities meter readers; couri-
ers and messengers; and Postal
Service mail carriers; (4) farm-
ing, fishing, and forestry occupa-
tions; (5) construction and
extraction occupations; (6) in-
stallation, maintenance, and re-
pair occupations; (7) and trans-
portation and material moving
occupations. There were
447000 excluded individuals,
which left 2166000 individuals
who worked indoors.

The 1999 Current Population
Survey Tobacco Use Supplement35

reported 73.9% of Minnesotan
indoor workers were already
covered by smoke-free workplace
policies. We thus estimated the
number of Minnesotan indoor
workers who were not working
in a smoke-free workplace to be
565000. On the basis of a
22.2% smoking prevalence,
there were 125000 smokers
who worked indoors and were
not covered by a smoke-free
workplace policy.

A meta-analysis estimated that
implementing smoke-free work-
places would produce an ab-
solute smoking prevalence re-
duction of 3.7%, and this effect
would occur quickly after imple-
mentation of the policy.4 In
accordance with Minnesota
smoking rates, a smoke-free
workplace policy would lead to a
16.7% decline (3.7%÷22.2%)
in indoor workers who smoked.
This decline would include quit-
ters who would have quit re-
gardless of a smoke-free work-
place policy. Previous studies
have estimated this background
quit rate to be 2.5% per
year.28,29 We assumed smokers
who were working without

smoke-free workplace coverage
would be more similarly moti-
vated, like the general popula-
tion, than smokers to seek out
free NRT. A smoke-free work-
place policy would thus lead
to an additional 14.2% (16.7%–
2.5%) in the quit rate among
indoor workers who smoked. We
assumed that the rate of compli-
ance with smoke-free workplace
policies would be 90%36 and
that 35% of all quitters would
relapse.30,31 (This assumption
may have overstated the relapse
rate, because smoke-free work-
places probably support contin-
ued cessation by removing
opportunities and cues for smok-
ing.) The total number of quit-
ters generated was equal to
14.2% of 125000 multiplied by
90% and multiplied again by
65%, or 10400 quitters. The
QALYs gained by smoking cessa-
tion were estimated with the
same method as the free NRT
program.33,34

Cost of a Smoke-Free
Workplace Policy

There are 2 considerations
when implementing statewide
smoke-free workplaces: enact-
ment of the policy in the face of
well-organized opposition,6–11

and implementation and en-
forcement costs. Because
Minnesota had never had a
statewide 100% smoke-free
workplace policy, we estimated
these costs by examining esti-
mates from other states and then
extrapolating them to Minnesota
on the basis of per-capita costs.

We estimated enactment costs
by examining the costs of run-
ning a smoke-free workplace pol-
icy campaign in Florida, which
was comparable to Minnesota:
Florida had a smoke-free work-
place coverage rate of 68.4%
compared with 73.9% in Min-

nesota in 1999,35 and the smok-
ing prevalence in Florida was
22.5% compared with 22.2% in
Minnesota in 2001.20

In 2002, the voters in Florida
passed a state initiative that
made workplaces, with the ex-
ception of some bars, smoke-free.
The cost of the campaign to
enact this law by popular vote
was $5.8 million over a 3-year
period (2000–2002) (R.A. Di-
Vitto, written communication,
September 2, 2003), including
the costs of personnel, office ex-
penses/collateral materials, legal
services, public opinion research,
paid petition gathering, and paid
media.37 We converted this cost
to a per capita basis with the
2001 Florida population esti-
mate (16355193),19 and with
the 2001 Minnesota population
estimate (4985202),19 we ex-
trapolated a $1.8 million cost for
enactment. There are 2 reasons
why this cost estimate was likely
an upper bound for Minnesota:
(1) the Florida initiative was an
amendment to the state constitu-
tion, which likely increased the
overall costs of the campaign,
and (2) a Minnesota enactment
campaign would consist of local
campaigns rather than a state
campaign, because Minnesota
does not have a state initiative
process. The cost of running a
statewide election campaign
would probably exceed that of
advocacy campaigns directed at
local legislative bodies.8–10

Enforcement of smoke-free
workplace policies is usually self-
regulated by workers, with mod-
erate enforcement efforts by
health authorities.10 Media cam-
paigns are often used by public
health tobacco control programs
in other states to reinforce the
benefits of maintaining a smoke-
free workplace. We estimated the
yearly cost of such a media cam-

paign by examining 2001 media
campaign expenditures for the
state of California (Florida’s ex-
penditure information was not
yet available). Although Califor-
nia had more smoke-free work-
place coverage (76.9%)35 and a
lower smoking prevalence
(17.2%)20 than Minnesota did,
we used California’s media cam-
paign expenditures because Cali-
fornia already has implemented
a statewide smoke-free work-
place policy, and California’s en-
vironmental tobacco smoke
media campaign efforts are tar-
geted at maintaining rather than
initiating a statewide smoke-free
workplace policy.

In 2001, California’s tobacco
control program spent
$45264000 on media cam-
paigns.38 We converted this cost
to a per capita basis with the
California 2001 state population
estimate (34533054),19 and
with the 2001 Minnesota popu-
lation estimate (4985202), we
extrapolated a $6.5 million cost
for enforcement. This cost esti-
mate also was likely an upper
bound for Minnesota, because
California media campaign ex-
penditures were spent not only
on smoke-free workplace main-
tenance programs but also on
programs that discourage teen
smoking initiation and programs
that educate the public about to-
bacco-related health harms. Our
estimated cost of a statewide
smoke-free workplace policy was
the sum of the cost of an imple-
mentation campaign ($1.8 mil-
lion) and the 1-year cost of a
media enforcement campaign
($6.5 million), which totaled
$8.3 million. These costs were
likely overestimates, because
they were based on high-cost
models; for the sake of conser-
vatism, we used these costs in
our results.
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TABLE 1—Initial Parameters of the Monte Carlo Simulation

Key Assumptions Baseline ±SD

Smoking prevalence20 0.222 + 0.015

Proportion of indoor workers covered by smoke-free workplace policies35 0.739 + 0.012

Absolute smoking prevalence reduction among indoor workers 0.037 + 0.005

generated by smoke-free workplace policies4

Workplace noncompliance with smoke-free workplace policies36 0.100 + 0.025

Background quit rate29 0.025 + 0.008

Relapse rate31 0.035 + 0.100

Proportion of smokers in either precontemplative or preparation stage23 0.640 + 0.075

Proportion of smokers interested in using NRT if free23 0.800 + 0.075

Proportion of heavy smokers26 0.549 + 0.001

Odds ratio of quitting with NRT27 1.71 (1.56, 1.87)a

Baseline quit rate for smokers in precontemplative or preparation stage27 0.106 + 0.004

Smoke-free workplace policy enactment cost, millions $1.770 + $0.883

Smoke-free workplace policy enforcement cost, millions $6.530 + $3.270

Note. NRT = nicotine replacement therapy.
aOdds ratio reported with 95% confidence intervals in parentheses.

TABLE 2—Cost-Effectiveness of a Free Nicotine Replacement
Therapy (NRT) Program: Minnesota 2001

Effectiveness of Free NRT Program Value

Smoker population 825 000

Smokers who want to quit, % 64

Smokers who would use free NRT, % 80

Smokers who previously used NRT in a quit attempt, % 15

Total expected new users of free NRT 359 000

Smokers who smoke > 15 cigarettes/day, % 54.9

Total expected users who can benefit from free NRT 197 000

Increase from baseline quitting with NRT use, % 7.5

Relapse rate, % 35

Maximum quit attempts per year 2

Total quit attempts in 1 year 703 000

Total expected quitters from free NRT program 18 500

Cost of free NRT program

NRT cost per quit attempt $185

Total cost of free NRT program $130 000 000

Cost effectiveness of free NRT program (cost per quitter generated) $7020

Cost effectiveness of free NRT program (cost per QALY generated) $4440

Note. QALY = quality-adjusted life years.

Sensitivity Analysis
We performed calculations for

3 alternative scenarios that
tested assumptions made in the
cost-effectiveness analysis. In the
first scenario, the free NRT pro-
gram was provided only to heavy
smokers. In a second scenario,
light smokers experienced full
cessation benefits after receiving
NRT without suffering adverse
effects from excess nicotine. The
third scenario assumed a low
compliance (50%) with smoke-
free workplace policies.

We performed a Monte Carlo
simulation (SimTools; Chicago,
Ill; available at http://home.
uchicago.edu/~rmyerson/addins.
htm) to estimate the distribution
of the costs and benefits of both
programs; 10000 trials were
generated. Individual parameters
that varied simultaneously in the
simulation (Table 1) included the
smoking prevalence, the percent
of indoor workers covered by
smoke-free workplace policies,
the effect of smoke-free work-
place policies on quitting, the
smoke-free workplace compli-

ance percentage, the background
quit rate for smokers, the rate of
quitter relapse, the percentage
of smokers who were contempla-
tive or in preparation of quitting,
the percentage of smokers who
would use NRT if it were free,
the percentage of heavy smok-
ers, the odds ratio of quitting
with NRT, the baseline quit rate
for smokers who were contem-
plative or in preparation of quit-
ting, and the enactment and en-
forcement costs for a smoke-free
workplace policy. Normal distri-
butions were used, except for
relative risks, which had a log-
normal distribution.

RESULTS

When we assumed only heavy
smokers would receive a cessa-
tion benefit from NRT, a free
NRT program that distributed
NRT to all smokers who were in-
terested in quitting generated
18500 quitters at a cost of $130
million, or a cost per quitter of
$7020 (Table 2). The equivalent
cost per QALY was $4440. Im-

plementing a statewide smoke-
free workplace policy generated
10400 quitters at a total cost of
$8.3 million, or a cost per quitter
of $799 (Table 3). The equiva-
lent cost per QALY was $506.

Sensitivity Analysis
Table 4 shows our sensitivity

analysis results. Limiting the free
NRT program only to heavy
smokers generated 18500 quit-
ters and reduced the cost of the
program to $70.2 million, a cost
per quitter of $3790 and a cost
per QALY of $2400. Similarly,
if all light smokers received the
same smoking cessation benefit
from NRT as heavy smokers
did, the number of quitters in-
creased to 33800, and the cost
of the program was slightly re-
duced to $128 million. This sce-
nario generated a cost per quit-
ter of $3790 and a cost per
QALY of $2400. When compli-
ance with smoke-free workplace

policies dropped to 50%, the
number of quitters generated
dropped to 5770, but there was
no change in costs. The in-
creased cost per quitter was
$1440, and the equivalent cost
per QALY was $910.

Our Monte Carlo simulation
showed overlap in the confi-
dence intervals of our quitter
estimates for both a free NRT
program and a smoke-free work-
place policy; however, there was
no overlap in our cost or cost-
effectiveness ratio estimates.

DISCUSSION

Our analysis only provided
1-year projections; it was difficult
to make projections for longer
time periods. Current literature
cannot answer how many addi-
tional quitters would be gener-
ated from long-term implementa-
tion of smoke-free workplace
policies or how many individuals
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tions in smoking prevalence
among blue-collar and service
workers compared with white-
collar workers.40 We may have
underestimated the effect of a
statewide smoke-free workplace
policy because its cessation effect
was based on white-collar
worker data, but a larger propor-
tion of the affected individuals
would have been blue-collar and
service workers.

The combination of low NRT
cost estimates and high smoke-
free policy cost estimates suggests
that our results probably under-
stated the magnitude of the dif-
ference in cost-effectiveness be-
tween these 2 interventions.

A free NRT program and a
statewide smoke-free workplace
policy were both cost-effective
compared with common stan-
dards applied to clinical interven-
tions. The standard threshold for
cost-effectiveness for medical in-
terventions was $50000 per
QALY generated41; both pro-
grams fell well below this thresh-
old, even when key assumptions
of light-smoker NRT benefit and
smoke-free workplace policy
compliance were varied. Al-
though a free NRT program
would have generated more quit-
ters than a statewide smoke-free
workplace policy would have, it

TABLE 4—Sensitivity Analysis

Free NRT Program

All Smokers Targeted All Smokers 
Smoke-Free Workplace Policy Participate; Only Heavy to Heavy Participate 

Simulation Resultsa 90% Effectiveb 50% Effective Simulation Resultsa Smokers Benefitb Smokers Only and Benefit

Induced quitters 10 200 (6020–15 500) 10 400 5770 18 400 (11 200–28 500) 18 500 18 500 33 800

Cost, millions $8.3 ($1.7–$14.8) $8.3 $8.3 $130 ($91.5–$178) $130 $70.2 $128

Cost-effectiveness ratio (cost per quitter) $801 ($158–$1770) $799 $1440 $7000 ($5220–$10 200) $7020 $3790 $3790

Cost-effectiveness ratio (cost per QALY) $507 ($100–$1120) $506 $910 $4430 ($3300–$6440) $4440 $2400 $2400

Note. NRT = nicotine replacement therapy; QALY = quality-adjusted life years.
aMedians are reported (the 2.5% and 97.5% points are in parentheses).
bBase case scenario.

would continue repeating NRT
despite multiple failures.

Our estimates of smoke-free
workplace policy costs were lim-
ited by the use of single esti-
mates for both enactment and
enforcement costs. We attempted
to address this in our Monte
Carlo simulation through stan-
dard deviations equal to half of
our cost estimates. Although this

choice was arbitrary, our findings
were not sensitive to this level of
uncertainty. Another limitation
was our underestimation of the
costs of a free NRT program
when we assumed costless distri-
bution and promotion.

Our analysis only compared
the number of quitters generated
directly by the 2 policy options.
It did not account for consump-

tion reductions by the remaining
smokers that were the result of
either policy. Our smoke-free
workplace policy estimates did
not account for the reduction in
passive smoking exposure among
nonsmoking indoor workers,
which is another substantial ben-
efit of smoke-free workplaces,34

or the additional benefits that
media campaigns have on
nonindoor workers, such as pre-
vention of smoking initiation,
and smoking cessation among
other populations.

We based our NRT analysis
on data from clinical trials; the
smoker populations in these trials
would likely differ from those
smokers who would participate
in a free NRT program. For ex-
ample, clinical trial populations
would be less likely to include in-
dividuals who have comorbid
mental illness or substance abuse
problems, and smoking is highly
prevalent among these individu-
als. How they would respond to
NRT is unclear.

Smoke-free workplace cover-
age varies by occupation; blue-
collar and service workers are
more likely to smoke and to have
lower rates of workplace cover-
age compared with white-collar
workers.39 Smoke-free work-
places also cause greater reduc-

TABLE 3—Cost-Effectiveness of a Smoke-Free Workplace Policy:
Minnesota 2001

Effectiveness of Smoke-Free Workplace Policy Value

Smoker population 825 000

Number of indoor workers 2 170 000

Indoor workers without smoke-free workplace coverage, % 26

Smoking prevalence, % 22

Total indoor workers without smoke-free workplace coverage who currently smoke 125 000

Absolute prevalence reduction in smoking after smoke-free workplace 3.7

policy introduction, %

Indoor workers who currently smoke who would quit after smoke-free 14

workplace policy introduction, %

Noncompliance rate with smoke-free workplace policy, % 10

Relapse rate, % 35

Total quitters after smoke-free workplace policy introduction 10 400

Costs of smoke-free workplace policy

Cost of implementation campaign $1 770 000

Cost of media enforcement campaign $6 530 000

Total $8 300 000

Cost effectiveness of smoke-free workplace policy (cost per quitter generated) $799

Cost effectiveness of smoke-free workplace policy (cost per QALY generated) $506

Note. QALY = quality-adjusted life years.
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did so at more than 15 times the
overall cost and nearly 9 times
the cost-effectiveness ratio. Of
note, our Monte Carlo simulation
suggested that a free NRT pro-
gram might not always generate
more quitters than a statewide
smoke-free workplace policy.
While our cost-effectiveness esti-
mates for free NRT program
were similar to other estimates in
the literature regarding the cost-
effectiveness of NRT,30,31,42 re-
cent evidence questions the ef-
fectiveness of NRT for long-term
successful cessation.25 Combined
with our conservative cost-
effectiveness estimates for a
smoke-free workplace policy,
the true differences in cost-
effectiveness ratios may be even
wider.

CONCLUSION

Implementing smoke-free
workplace policies was more
cost-effective than our alternative
free NRT program scenarios. Al-
though a program targeted at
heavy smokers would nearly
halve the medication costs, and
the quitters generated would
nearly double if light smokers
benefited fully from NRT, both
alternative scenarios would re-
main nearly 5 times more expen-
sive per quitter than a smoke-
free workplace policy.

While the results of our analy-
sis show that smoke-free work-
places are a more cost-effective
method for reducing smoking,
NRT should be recommended in
both clinical practice and public
health practice. However, the re-
sults of our cost-effectiveness
analysis suggest that smoke-free
workplace campaigns should
be a priority for public health
programs, even when the pri-
mary goal is to help people stop
smoking.
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